An electron microscopic study of the development of amphioxus, Branchiostoma belcheri tsingtauense: Cleavage.
Development of the Asian amphioxus, Branchiostoma belcheri tsingtauense, was investigated by scanning and transmission electron microscopy (SEM and TEM) from the fertilized egg through the blastula stage. The fertilized egg is spherical (mean diameter 115 μm after SEM preparation) and is covered with microvilli. Throughout cleavage, the second polar body remains attached to the animal pole. The cleavage type in this species is essentially radial, as revealed by SEM observations. At the third cleavage or 8-cell stage, and at later stages, a size difference between blastomeres in the animal and the vegetal halves is clearly discernible, but less marked than that reported for the European amphioxus, B. lanceolatum. During the period spanning the third to the fifth cleavage (8-32-cell) stages, blastomeres are arranged in tiers along the animal-vegetal axis. After the sixth cleavage, or 64-cell stage, the tiered arrangement of the blastomeres is no longer seen. At the 4-cell stage, the blastocoel or cleavage cavity is seen as an intercellular space, opening to the outside. The blastocoel remains open at the animal and the vegetal poles in later stages. Throughout early development, the cytoplasm of the blastomeres includes yolk granules, mitochondria, Golgi complexes, and rough and smooth endoplasmic reticulum. Chromatin in the interphase nucleus is not clearly demonstrated, and chromosomes in the mitotic phase are also extremely difficult to detect. As yet, regional differences have not been found in distribution and organization of cytoplasmic components with respect to prospective ectodermal, mesodermal, and endodermal areas in the fertilized egg and later cleaved embryos, although there are possibly fewer yolk granules in the region of the animal pole than in the vegetal polar zone.